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In the title molecule, C 19 H 17 N 3 0 6 , the indole ring system is 
essentially planar (r.m.s. deviation = 0.009 A) and forms a 
dihedral angle of 31.96 (9)° with the nitro-substituted benzene 
ring. In the crystal, molecules are linked by pairs of N— H- ■ O 
hydrogen bonds, forming inversion dimers which are 
connected by further N— H- ■ O hydrogen bonds into a two- 
dimensional network parallel to (102). 

Related literature 

For background to and potential applications of the title 
compound, see: Freer & McKillop (1996); Urn et al. (2006, 
2008); Gray et al. (1977); Zawadzka et al. (2012). 




Experimental 

Crystal data 

C 19 H 17 N 3 0 6 
M r = 383.36 
Monoclinic, P2 i /c 
a = 12.3678 (3) A 
b = 5.0537 (1) A 



c = 29.1554 (6) A 
P = 92.071 (2)° 
V = 1821.11 (7) A 3 
Z = 4 

Cu Ka radiation 



ju. = 0.89 mrri 
T = 293 K 

Data collection 

Oxford Diffraction Xcalibur Ruby 

diffractometer 
Absorption correction: analytical 

(CrysAlis PRO; Oxford 

Diffraction, 2010) 

= 0.802, r max = 0.956 

Refinement 

R[F 2 > 2a(F 2 )} = 0.044 

wR(F 2 ) = 0.138 

S = 1.06 

3397 reflections 

260 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.40 x 0.10 x 0.07 mm 



16657 measured reflections 
3397 independent reflections 
2413 reflections with I > 2cr(/) 
R inl = 0.034 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

Ap mi „ = -0.18 e A~ 3 



0.003 A; 


D-H-A 


D-H 


H- ■ A 


D- ■ -A 


D-H-A 




Nl-Hl-Ol' 


0.87 (2) 


2.01 (2) 


2.882 (2) 


177 (2) 




N12-H12- ■ 06" 


0.77 (3) 


2.54 (3) 


3.207 (3) 


147 (3) 



Symmetry codes: fi) — x + 1. — y + 1, — z\ (ii) —x, y — |, — z J t-\. 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: SHELXTL (Sheldrick, 2008) and PLATON 
(Spek, 2009); software used to prepare material for publication: 
SHELXL97. 

This work was in part supported by the National Science 
Center (grant 2011/03/B/ST5/01593). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5522). 
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3-(2-Acetamidoethyl)-1H-indol-5-yl 4-nitrophenyl carbonate 
Jan K. Maurin, Anna Zawadzka, Iwona Lozinska and Zbigniew Czarnocki 
Comment 

The title compound is one of the aromatic carbonates, which constitute an important class of esters which facilitate the 
synthesis of a carbamate bond in the nucleofilic substitution reaction of carbonate derivatives with amines (Freer & 
McKillop, 1996; Um et ah, 2006;2008). It is also a derivative which has potential use in peptide synthesis (Gray et ah, 
1977). We have used the title compound in the synthesis of novel tacrine-melatonine heterodimers (Zawadzka, et ah, 
2012). 

The title compound consists of three major planar fragments and a large flexible substituent having several degrees of 
freedom. The planar fragments are the />-nitrophenyl fragment, carbonate group and indole group. The r.m.s. deviations 
of in-plane atoms for the respective planes are 0.006, 0.009 and 0.009 A, respectively. The carbonate group forms a 
dihedral angle of 80.54 (8)° with the nitro-substituted benzene ring and forms a dihedral angle of 73.23 (6)° with the 
indole ring system. The nitro group is slightly rotated from the plane of the attached benzene ring with a dihedral angle of 
8.0 (4)°. In general the bond lengths and angles have expected values. The benzene ring may affected by anistropic 
displacement causing slightly shorter than expected bond lengths to be observed. In the crystal, molecules are linked by a 
pair of N — H— O hydrogen bonds to forms inversion dimers which are connected by further N — H— O hydrogen bonds to 
form a two-dimensional network parallel to (102) (Table 1 and Fig. 2). 

Experimental 

To a solution of 7V-[2-(5-hydroxy-l//-indol-3-yl)ethyl]acetamide (0.9 g, 4 mmol) in N-methylomorfoline (0.92 ml, 8 
mmol) 4-nitrophenyl chloroformate (1.61 g, 8 mmol) dissolved in 1 ml of tetrahydrofuran was added. The reaction 
mixture was stirred under argon for 1 h at room temperature. Evaporation of the solvents gave a residue that was purified 
by silica gel chromatography using a mixture of methylene chloride/methanol 95:5 as eluent to produce the title 
compound (0.92 g, 60%) as a yellow solid. Crystals suitable for X-ray analysis were obtained by slow evaporation of a 
solution of the title compound in a methylene chloride/methanol/diethyl ether mixture. 

Refinement 

H atoms bonded to C atoms were placed in calculated positions with distances in the range 0.93-0.97A and inlcuded in 
the refinement with Ui S0 (H) = 1.2U eq (C) or 1.5U cq (C me th y i). The positional parameters of the H atoms bonded to N atoms 
were refined independently with U is0 (H) = 1.2U eq (N). 

Computing details 

Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 
2008) and PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with 30% dispalcement ellipsoids. 




Figure 2 

Part of the crystal structure with hydrogen bonds shown as dshed lines. 



3-(2-Acetamidoethyl)-1H-indol-5-yl 4-nitrophenyl carbonate 



Crystal data 

C I9 H 17 N 3 0 6 
M r = 383.36 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a= 12.3678 (3) A 
6 = 5.0537 (1) A 
c = 29.1554 (6) A 
P= 92.071 (2)° 



V= 1821.11 (7) A 3 
Z=4 

F(000) = 800 

£> x = 1.398 Mgnr 3 

Melting point: 426 K 

Cu & radiation, 1 = 1.54178 A 

Cell parameters from 5868 reflections 

61 = 3.0-70.0° 
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ju = 0.89 mm 1 
r=293 K 



Parallelepiped, colourless 
0.40 x 0.10 x 0.07 mm 



Data collection 

Oxford Diffraction Xcalibur Ruby 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.4922 pixels mm 1 
tp and co scans 

Absorption correction: analytical 

(CrysAlis PRO; Oxford Diffraction, 2010) 
T mm = 0.802, r max = 0.956 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.044 

wRiF 2 )^ 0.138 

S = 1.06 

3397 reflections 

260 parameters 

0 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 



16657 measured reflections 
3397 independent reflections 
2413 reflections with / > 2a(I) 
Rm = 0.034 

ftnax ~ 70.2°, dmm = 3.0° 

A = -15->14 
k = -6— >5 
/= -35^35 



Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/[cj 2 (F 0 2 ) + (0.0799P) 2 + 0.0677P] 

where P = (F 2 + 2F 2 )/3 
(A/a) nm < 0.001 
Ap max = 0.22 e A~ 3 
Ay9 min = -0.18eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0014 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 , The threshold expression ofF 2 > a{F 1 ) is used 
only for calculating .K-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^iso ' ^eq 


01 


0.23003 (13) 


0.0684 (3) 


-0.05411 (5) 


0.0836 (5) 


02 


0.33006 (13) 


0.5304 (3) 


0.23175 (5) 


0.0741 (4) 


03 


0.22723 (14) 


0.8918(4) 


0.21929 (6) 


0.0915 (5) 


04 


0.20616(14) 


0.6121 (3) 


0.27802 (5) 


0.0842 (5) 


05 


-0.16478 (18) 


1.1179 (6) 


0.38600 (9) 


0.1471 (10) 


06 


-0.0422 (2) 


1.3762 (6) 


0.40406 (10) 


0.1530 (11) 


Nl 


0.59607 (13) 


0.6072 (4) 


0.08575 (6) 


0.0646 (5) 


HI 


0.6490 (19) 


0.708 (5) 


0.0772 (8) 


0.078* 


C2 


0.55303 (17) 


0.4095 (4) 


0.05894 (7) 


0.0639 (5) 


H2 


0.5788 


0.3603 


0.0306 


0.077* 


C3 


0.46756 (15) 


0.2941 (4) 


0.07904 (6) 


0.0567 (5) 


C4 


0.38506 (14) 


0.4030 (4) 


0.15764 (6) 


0.0548 (4) 
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IT A 

H4 


0.3320 


a nif 

0.2725 


A 1 C7A 

0.1570 


0.066* 




C5 


A 1 A/O "7/1 C\ 

0.3963 / (15) 


0.J 151 (4) 


A 1 A1 C C 

0.19355 (6) 


A ACOA /C\ 

0.0589 (5J 




r~</r 

Co 


A A HCi A / 1 T\ 

0.4/530 (1 /) 


A H tZO O (A \ 

0. /688 (4) 


0.19661 (6) 


0.0664 (5J 




ho 


0.4/95 


A QQr\1 
0.0503 


A TlOA 

0.2220 


A AOA* 
0.080* 




p "7 


0.54735 (16) 


A TAT) / A\ 

0.7973 (4) 


A 1 /T1 A/T /"7\ 

0.16196 (7) 


A A/TC 1 { C\ 

0.0651 (5) 




H7 


0.6010 


0.9264 


0.1635 


A A"7 O sfc 

0.078* 




Co 


U.5 3 /2U (14) 


A £,^)£-H f A\ 
U.OZO/ (4) 


U.124/1 (6) 


A AC/I Z { A\ 

U.U545 (4) 




p /\ 
G9 


a /ire on / 1 /i \ 

0.45587 (14) 


0.4308 (3) 


0.1216s (6) 


A Af 1 /" i A\ 

0.05 16 (4) 




L10 


A 1 C\ AO A { \ H\ 

0.39484 (17) 


a noon / a\ 

0.0829 (4) 


A AC AC 1 SH\ 

0.05951 (7) 


A A/TOT ( C\ 

0.0687 (5) 




HI OA 


A A11H 

0.433 / 


A A 1 O 1 

—0.0181 


a An 1 
0.03 / I 


A AOI * 

0.082* 




T T 1 AD 

H10B 


0.3756 


A f\1 ti A 

-0.0369 


A AO *) A 

0.0839 


A AOTifc 

0.082* 




Cll 


A OA/1 /I 

0.2944 (2) 


A 1 A1 1 /CA 

0.1911 (5) 


0.03 /25 (8) 


A A*7AA f £L\ 

0.0/99 (6) 




TJ 1 1 A 

ril 1A 


A O CQ/I 

0.2584 


0.3025 


0.0591 


A AA/T* 

0.096* 




T T 1 1 T~i 

hub 


0.3137 


A 1 A 1 O 

0.3018 


A A 1 1 /" 

0.0116 


A A A sfc 

0.096* 




Nl2 


0.21938 (17) 


-0.0 1 02 (4) 


0.02072 (6) 


0.0786 (6) 




TT1 T 

H12 


A 1 A") 

0.193 (2) 


-0.092 (6) 


A AT Af /A\ 

0.0395 (9) 


A AA A ric 

0.094* 




p 1 o 

CI 3 


U.1V251 (15) 


A A^O 1 

— U.U5S1 (4) 


—\}.\)22yb ( /) 


A H/T 1 A 

U.UolU (5 ) 




p 1 /I 

C14 


A 1 1 ^A /OA 

U.ll j(J (2) 


— U.Z /o9 (5) 


A A*5 1 £A /OA 

— U.U3169 (o) 


U.UB54 (/) 




T T 1 A A 

H14A 


a Am 1 

0.0931 


—0.3526 


A AA*? A 

0.0030 


A 1 O O sfc 

0.128* 




H14b 


A 1 yl C 1 

U.1451 


A A 1 AT 
— U.41U/ 


— 0.05UZ 


A 10 0* 

U. 12o* 




T T 1 /I /"< 

H14C 


A A A A "7 

0.0497 


-0.2079 


0 . 0475 


a no* 

0.128* 




C15 


0. 254/3 (lo) 


U. /U2 / (4) 


A O A AOO 

U. 24022 (o) 


U.U622 (5) 




Ply' 

C16 


0.13438 (17) 


0.7780 (4) 


0.30026 (6) 


A A/"f 1 /f\ 

0.065 1 (5) 






— u.UU2o2 (16) 


1.0523 (4) 


U.j5zll (o) 


A A/CJ /I /C\ 

0.0634 (5) 




L17 


0.17387 (18) 


A AOA1 /C\ 

0.9802 (5) 


0.32675 (8) 


A A*7 A A //_:\ 

0.0799 (6) 




H17 


A **i A H 1 

0.2471 


1 AOO /I 

1.0224 


A Tl/TO 

0.3268 


A A A/_" sfc 

0.096* 




P 1 o 

C18 


A 1 A /I A 1 /1 T\ 

0.10491 (17) 


1 1 1 T /C \ 

1.1217 (5) 


0.35341 (s) 


A ATf f //"\ 

0.0755 (6) 




T-T1 8 
nio 


0 1 "*A^! 
U. 1 J\JJ 


1 .zout 


W.J / 1 o 


U.UV 1 




C20 


-0.04309(17) 


0.8522 (5) 


0.32501 (7) 


0.0733 (6) 




H20 


-0.1164 


0.8112 


0.3246 


0.088* 




C21 


0.02650 (19) 


0.7129 (5) 


0.29846 (7) 


0.0746 (6) 




H21 


0.0010 


0.5767 


0.2796 


0.090* 




N22 


-0.07505 (16) 


1.1922 (5) 


0.38248 (7) 


0.0800 (5) 




Atomic displacement parameters (A 2 ) 




u u u 22 


LP 3 


jjn 




JJ23 


01 


0.0793 (10) 0.0984 (12) 


0.0736 (9) 


-0.0193 (9) 


0.0110(8) 


0.0123 (8) 


02 


0.0842 (10) 0.0792 (10) 


0.0602 (8) 


0.0241 (8) 


0.0195 (7) 


0.0118(7) 


03 


0.0920 (12) 0.0983 (12) 


0.0861 (10) 


0.0374 (10) 


0.0293 (9) 


0.0307 (9) 


04 


0.1024 (12) 0.0781 (10) 


0.0746 (9) 


0.0228 (9) 


0.0374 (8) 


0.0140 (8) 


05 


0.0776 (13) 0.193 (3) 


0.174 (2) 


-0.0145 (15) 


0.0503 (14) 


-0.065 (2) 


06 


0.1153 (18) 0.178 (2) 


0.168 (2) 


-0.0113 (17) 


0.0420(15) 


-0.102 (2) 


Nl 


0.0525 (9) 0.0721 (11) 


0.0699 (10) 


-0.0088 (8) 


0.0111 (8) 


0.0046 (8) 


C2 


0.0630 (11) 0.0703 (12) 


0.0592 (10) 


0.0014(10) 


0.0122 (9) 


-0.0020 (9) 


C3 


0.0562 (10) 0.0567 (10) 


0.0576(10) 


0.0025 (8) 


0.0050 (8) 


-0.0009 (8) 


C4 


0.0488 (9) 0.0544 (10) 


0.0612(10) 


0.0031 (8) 


0.0038 (8) 


0.0063 (8) 


C5 


0.0579 (11) 0.0652 (12) 


0.0540 (9) 


0.0131 (9) 


0.0062 (8) 


0.0061 (9) 


C6 


0.0728 (13) 0.0678 (13) 


0.0580(10) 


0.0089(10) 


-0.0057 (10) 


-0.0093 (9) 


C7 


0.0572 (11) 0.0632 (12) 


0.0740 (12) 


-0.0049 (9) 


-0.0084 (9) 


-0.0039(10) 
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to 


A A/I r n /q\ 
0.043 / (Vj 


0.03o3 (11) 


A ACOC ( '1 A A 

O.Ojvj (10) 


A AA 1 1 /OA 

0.0013 (o) 


A AAAA /OA 

O.OOOo (o) 


A AA/1 < /OA 

0.0043 (o) 


cy 


a A/i o 1 i<\\ 

0.04ol (y) 


A ACA£ /1 A A 

U.UjUo (10) 


f\ f\Z£.'\ /A A 

0.03ol (y) 


A AA1 C ZO*A 

0.003D (/) 


A AAAA ZO*A 

o.oooy (/) 


A AAO /OA 

0.0033 (5) 


(~* 1 A 

CIO 


a a*7 11 / 1 1 \ 
0.0/ 13 (13) 


A A/CTO /1 OA 

O.Oozz (Iz) 


A AO"0 c /n\ 

0.0 /Zj (Iz) 


A A AO 1 / 1 A A 

-O.OOzl (10) 


A AAIO* /1 AA 

0.003 / (10) 


A AAA1 /1 AA 

— 0.00V3 (10) 


Cll 


A AO/1 T /1C\ 

0.0o4z (13) 


A A*7T2 /1 A\ 

0.0 /Z3 (14) 


A AC H z' 1 OX 

O.Ool / (13) 


A A1 CO /1 OA 

— 0.0l3y (lz) 


A A 1 £.A /1 OA 

—0.0154 (lz) 


A AAOO /1 OA 

o.oo&y (iz) 


XT1 0 

JN IZ 


A AO 1 £ /I 1\ 

O.O&lo (13) 


A no^i /1 I A 
O.Ooo3 (13) 


A AA"7£ /1 1 A 

O.Oo /o (11) 


A AT AA /1 AA 

— 0.0300 (10) 


A AAOC /OA 

— O.OOzj [y) 


A A1/I1 / 1 AA 

0.0143 (10) 


C13 


A Afin /1 AA 

0.03z0 (1U) 


0.0o3Z (IZ) 


A A/TOI /I OA 

0.0os3 (lz) 


A AA1 C /A\ 

—0.0013 (y) 


A AAC/C: /AA 

0.0030 (y) 


A AA/1 O /AA 

0.004s [y) 


C14 


A AOT3 /I C\ 

0.08Z3 (13) 


A ATO/i /1 CA 
0.0 /SO (1 3) 


A AA/1 1 /1 £\ 
0.0V41 (16) 


A A1 Cil /1 OA 

-0.01^3 (lz) 


A A1 IO /I "2A 

— O.Ollo (13) 


A AA1 C /I T\ 

0.0033 (13) 


pi c 

CI j 


A Az:il /1 T\ 

O.Ooz/ (lz) 


A A/; O 1 /I T\ 

O.Oool (lz) 


A AC 1 / 1 A A 

0.03ol (10) 


A AA/:0 /1 AA 

O.OOoz (10) 


A AA*7T /AA 

0.00/ / [y) 


A AAOO" /1 AA 

0.00Z / (10) 


Clo 


A A71A /I lA 

0.0/30 (13) 


A (\£.HH /1 OA 

O.Oo / / (IZ ) 


A ACC/C /I A A 

0.033O (10) 


A AACA ( '1 AA 

O.OOoO (10) 


A A1 CA /OA 
0.0130 (V) 


A AA^7 /OA 

0.003 / (y) 


n q 


n osr6 n 1 ^ 

U.UJoU ^1 If 




0 0S41 n 0^ 




0 0086 (R\ 


0 001 7 (Q\ 


C17 


0.0549 (12) 


0.0915 (16) 


0.0941 (15) 


-0.0066(11) 


0.0153(11) 


-0.0101 (14) 


C18 


0.0642 (13) 


0.0838 (15) 


0.0788 (13) 


-0.0071 (11) 


0.0077 (10) 


-0.0170(12) 


C20 


0.0568 (12) 


0.0888 (15) 


0.0744 (12) 


-0.0066(11) 


0.0018 (10) 


-0.0064 (12) 


C21 


0.0761 (14) 


0.0806(14) 


0.0668 (12) 


-0.0041 (12) 


-0.0020(11) 


-0.0101 (11) 


N22 


0.0657 (12) 


0.1020 (15) 


0.0731 (11) 


0.0047 (10) 


0.0143 (9) 


-0.0058 (11) 



Geometric parameters (A, °) 


01— C13 


1.216(2) 


C10— Cll 


1.485 (3) 


02— C15 


1.309 (2) 


C10 — H10A 


0.9700 


02— C5 


1.423 (2) 


C10— H10B 


0.9700 


03— C15 


1.176 (2) 


Cll— N12 


1.447 (3) 


04— CI 5 


1.351 (2) 


Cll— H11A 


0.9700 


04— C16 


1.397 (2) 


Cll— HUB 


0.9700 


05— N22 


1.180 (3) 


N12— C13 


1.327 (3) 


06— N22 


1.186(3) 


N12— H12 


0.77 (3) 


Nl— C2 


1.365 (3) 


C13— C14 


1.496 (3) 


Nl— C8 


1.375 (2) 


C14— H14A 


0.9600 


Nl— HI 


0.87 (2) 


C14— H14B 


0.9600 


C2— C3 


1.359 (3) 


C14— H14C 


0.9600 


C2— H2 


0.9300 


C16— C17 


1.361 (3) 


C3— C9 


1.434 (3) 


CI 6— C21 


1.373 (3) 


C3— C10 


1.495 (3) 


CI 9— C20 


1.367 (3) 


C4— C5 


1.358 (3) 


C19— C18 


1.375 (3) 


C4— C9 


1.397 (3) 


CI 9— N22 


1.464 (3) 


C4— H4 


0.9300 


C17— C18 


1.375 (3) 


C5— C6 


1.390 (3) 


C17— H17 


0.9300 


C6— C7 


1.378 (3) 


C18— H18 


0.9300 


C6— H6 


0.9300 


C20— C21 


1.372 (3) 


C7— C8 


1.389 (3) 


C20— H20 


0.9300 


C7— H7 


0.9300 


C21— H21 


0.9300 


C8— C9 


1.412(3) 






CI 5— 02— C5 


118.89(15) 


C10— Cll— HUB 


108.8 


CI 5— 04— C16 


118.74(16) 


H11A— Cll— HUB 


107.7 


C2— Nl— C8 


108.58 (16) 


C13— N12— Cll 


125.66 (19) 


C2— Nl— HI 


122.9(15) 


C13— N12— H12 


119(2) 


C8— Nl— HI 


128.3 (15) 


Cll— N12— H12 


115(2) 


C3— C2— Nl 


111.14(17) 


01— C13— N12 


122.12(19) 


C3— C2— H2 


124.4 


01— C13— C14 


121.85 (19) 
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Nl— C2— H2 
C2— C3— C9 
C2— C3— CIO 
C9— C3— CIO 
C5— C4— C9 
C5— C4— H4 
C9— C4— H4 
C4— C5— C6 
C4— C5— 02 
C6— C5— 02 
C7— C6— C5 
C7— C6— H6 
C5— C6— H6 
C6— C7— C8 
C6— C7— H7 
C8— C7— H7 
Nl— C8— C7 
Nl— C8— C9 
C7— C8— C9 
C4— C9— C8 
C4— C9— C3 
C8— C9— C3 
Cll— CIO— C3 
Cll— CIO— H10A 
C3— CIO— HI OA 
Cll— CIO— H10B 
C3— CIO— HI OB 
HI OA— CIO— HI OB 
N12— Cll— CIO 
N12— Cll— H11A 
CIO— Cll— HI 1A 
N12— Cll— HUB 



124.4 

105.76(16) 
127.51 (18) 
126.58 (17) 
117.69(17) 
121.2 
121.2 

123.53 (18) 

117.43 (18) 
118.76(17) 
119.90(18) 
120.0 
120.0 

117.76(18) 

121.1 

121.1 

130.94 (18) 
107.17(16) 
121.89(17) 
119.21 (16) 

133.44 (17) 
107.35 (16) 
112.69(18) 
109.1 
109.1 
109.1 
109.1 
107.8 

113.74(19) 
108.8 
108.8 
108.8 



N12— C13— C14 
C13— C14— H14A 
C13— C14— H14B 
H14A— C14— H14B 
C13— C14— H14C 
H14A— C14— H14C 
H14B— CI 4— H14C 
03— CI 5— 02 
03— CI 5— 04 
02— CI 5— 04 
CI 7— CI 6— C21 
CI 7— CI 6— 04 
C21— CI 6— 04 
C20— CI 9— CI 8 
C20— CI 9— N22 
CI 8— CI 9— N22 
C16— C17— C18 
C16— C17— H17 
C18— C17— H17 
C19— C18— C17 
C19— C18— H18 
C17— C18— H18 
CI 9— C20— C21 
CI 9— C20— H20 
C21— C20— H20 
C20— C21— CI 6 
C20— C21— H21 
CI 6— C21— H21 
05— N22— 06 

05— N22— C19 

06— N22— C19 



116.02(19) 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

129.37 (19) 
125.00 (19) 
105.54 (17) 

122.0 (2) 

119.5 (2) 

118.1 (2) 
122.57 (19) 
119.18 (19) 
118.21 (19) 
119.6(2) 
120.2 
120.2 
118.1 (2) 
121.0 
121.0 
118.8 (2) 
120.6 
120.6 
119.0(2) 
120.5 
120.5 

120.6 (2) 
119.8(2) 
119.6(2) 



C8— Nl— C2— C3 
Nl— C2— C3— C9 
Nl— C2— C3— CIO 
C9— C4— C5— C6 
C9— C4— C5— 02 
CI 5— 02— C5— C4 
CI 5— 02— C5— C6 
C4— C5— C6— C7 
02— C5— C6— C7 
C5— C6— C7— C8 
C2— Nl— C8— C7 
C2— Nl— C8— C9 
C6— C7— C8— Nl 
C6— C7— C8— C9 
C5— C4— C9— C8 
C5— C4— C9— C3 



-0.6 (2) 
0.2 (2) 
175.94 (18) 
-1.1(3) 
-174.95 (15) 
-111.9(2) 
74.0 (2) 
0.0 (3) 
173.75 (17) 
0.4 (3) 
-179.0(2) 
0.7 (2) 
-179.87 (19) 
0.4 (3) 
1.8 (2) 

-179.15 (19) 



C9— C3— CIO— Cll 
C3— CIO— Cll— N12 
CIO— Cll— N12— C13 
Cll— N12— C13— 01 
Cll— N12— C13— C14 
C5— 02— CI 5— 03 
C5— 02— CI 5— 04 
CI 6— 04— CI 5— 03 
CI 6— 04— CI 5— 02 
CI 5— 04— CI 6— C17 
CI 5— 04— CI 6— C21 
C21— CI 6— CI 7— C18 
04— C 16— CI 7— CI 8 
C20— CI 9— CI 8— C17 
N22— CI 9— CI 8— C17 
C16— C17— C18— C19 



79.3 (3) 
-176.18 (19) 
-113.3 (3) 
-0.1(4) 
-180.0(2) 
3.7(3) 
-179.55 (17) 
-14.3 (3) 
168.83 (18) 
-75.7 (3) 
111.2 (2) 
1.4(4) 
-171.5 (2) 
-1.0 (4) 
176.4 (2) 
-0.1 (4) 
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N 1 — Co — Cv — L4 


1 no £io / 1 /t\ 

178.68 (16) 


/"MO nin nA poi 

C 1 0 — L 1 y — CzO — Cz 1 


0.8 (3) 


C7 — Co — C9 — C4 


-1.6 (3) 


TvTOO pin pti 

N zz — L 1 9 — CzO — Cz 1 


-176.6 (2) 


N 1 — C8 — C9 — C3 


-0.6 (2) 


C 1 9 — CzO — Lz 1 — C 1 6 


0.5 (3) 


a m ro a 

v. / — — v^y — 


1 7Q 90 (\ 7^ 




—1 S (T\ 
1.3 \i) 


C2— C3— C9— C4 


-178.88 (19) 


04— CI 6— C21— C20 


171.38(19) 


CIO— C3— C9— C4 


5.4 (3) 


C20— CI 9— N22— 05 


6.0 (4) 


C2— C3— C9— C8 


0.2 (2) 


CI 8— CI 9— N22— 05 


-171.5 (3) 


CIO— C3— C9— C8 


-175.54(18) 


C20— CI 9— N22— 06 


-175.5 (3) 


C2— C3— CIO— Cll 


-95.5 (3) 


CI 8— CI 9— N22— 06 


7.0 (4) 


Hydrogen-bond geometry (A, °) 


D—H-A 


D — H 


R-A D-A 


D — R-A 


Nl— Hl-Ol 1 


0.87 (2) 


2.01 (2) 2.882 (2) 


111 (2) 


N12— H12-06" 


0.77 (3) 


2.54(3) 3.207 (3) 


147 (3) 



Symmetry codes: (i) -x+l, -y+l, -z; (ii) -x, y-3/2, -z+1/2. 
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